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Although clinical evidence produced by workers in Eastern
European countries originally seemed to indicate that the use
of convalescent burn serum in the management of the recent
extensive burn was associated with a reduction in the effect of
the injury, further enquiries into the problem by other workers
has not confirmed this. At present it seems that whereas non-
specific antibodies to microorganisms may well occur in the
circulation of the patient convalescing from an extensive burn,
no true 'burn antibody' has been demonstrated. The routine
use of convalescent burn serum is therefore of doubtful value.
We wish to thank Dr. R. A. Cumming, Director of the
Regional Blood Transfusion Centre for his cooperation and
advice. We are also grateful to Mr. A. B. Wallace, CB.E.,
Head of the Department of Plastic Surgery at the Royal Hos-
pital for Sick Children, under whose care the patients were
admitted, for permission to publish this report.
REFERE CES
1. Avdakoff (1876): Quoted by Maim, O. in Artz. C. P.. ed. (1962):
Research in Burns, p. 398. Oxford: BlackwelI Scientific Publications.
2. Simonart, A. (1952): Trans. Stud. Coll. Phycns. Philad.. 20, 50.
3. Feodorov, N. A. and Skurkovich. S. V. (1956): Proceedings of 'he
6th Congress of the International Society for Blood Transfusion. p. 54.
4. Blocker, T. G.. Schrang. E. A. and Lewis. S. R. (1964): In Tralls-
actions of the Third International Congress of Plastic Surgery, p. 183.
Amsterdam: Excerpta Medica Foundation.
5. Fozzard, H. A. (1961): Ann. Surg., 1S4, 113.
6. Craig, R. D. P. (1965): Plas!. ReconSlr. Surg., 3S, 263.
7. Maim, O. and Slawikowski, G. J. M. (1961): An Evaluacion of che
Burn Toxin-antitoxin Theory with Emphasis on Experimental i\lfetlrods.
Monograph of the Office of the Surgeon-General, USA.
DObrkovsky, M., Dolezalova. J. and Pavkova. J. (1962): Reporc of
the First International Congress on Research i" Burns. p. 260.
\Vashington, DC: ational Research Council.
9. Rosenthal, S. R., Hartney, J. B. and Spunier, W. A. (1960): J. Amer.
Med. Assoc., 174, 957.
10. Arlussen, G. and Fjellstrom, K-E. (1964): In Transaccions of che Third
International Congress of Plastic Surgery, p. 99. Amsterdam: Excerpta
Medica Foundation.
11. Blocker, V. (1961): RepoCl of Washington National Academy of
Science, p. 38. Washington, DC: ational Research Council.
POST-GASTRECTOMY STEATORRHOEA DUE TO INTESTINAL LACTASE DEFICIENCY
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Assistant, AND 1. N. MARKS, B.sc., M.B., CH.B., F.R.C.P. (EDIN.), Consultant GasTroenterologisT .. From The Gaslro-
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Steatorrhoea following partial gastrectomy may be associ-
ated with a disturbing loss of weight, osteoporosis, hypo-
calcaemia and anaemia due to the continued loss of fat,
proteins, minerals and vitamins. Many factors have been
incriminated in the production of the steatorrhoea, but a
definitive aetiological factor is not always demonstrable.
Treatment ranges from a conservative medical approach
with constipating agents, a trial of pancreatic replacement
therapy and antibiotics, to surgical measures such as en-
larging the gastric reservoir or re-establishing gastro-duo-
denal continuity.
The purpose of this paper is to report an unusual type
of post-gastrectomy steatorrhoea which is readily amenable
to simple dietary measures. The steatorrhoea was asso-
ciated with an intolerance to dairy products and virtually
disappeared on eliminating the latter from the diet.
CASE REPORT
The patient, a 49-year-old housewife, was admitted with a his-
10ry of diarrhoea, loss of weight, flalUlence and malaise follow-
ing a vagotomy and partial gastrectomy carried out for intrac-
table duodenal ulceration 9 months previously. The diarrhoea
developed in the immediate postoperative period and was
characterized by Ihe passage of up to 10 loose, frolhy, yel-
lowish stools per day. The bowel actions tended to occur 20 -
30 minules after a meal and were frequently accompanied by
episodes of vomiting, headaches and extreme lethargy. Weight
loss was a feature, the patienl's weight having fallen from 167
to 120 lb. She was referred to the Gastro-Intestinal Service
after initial treatment with anticholinergics and antacids had
failed to influence her symptoms. Further queslioning showed
Ihat the diarrhoea was of a particularly explosive nature after
eating cheese, butter or milk with her meals. She had, in fact,
omitled dairy products from her diet inlermittently with
marked clinical improvement. There was no hislory of sensi-
tivity to dairy products before her operation and there was
no childhood history of diarrhoea. Clinical examination was
non-contributory apart from slight weight loss and mild hyper-
tension of the order of 160 mm.Hg systolic and 100 mm.Hg
diastolic. The haemoglobin was 13·5 G/lOO ml., PCV 44°~,
ESR 7 mm./hr. (Westergren) and the WBC 7,200/cu.mm.
Urinalysis was normal.
Laboratory investigations showed that the serum proteins.
liver-function tests, blood urea, serum bilirubin and alkaline
phosphates were normal. An augmented histamine test revealed
a hislamine-fast achlorhydria. Stool examinations were re-
peatedly negative for pathogens, and a culIure of bile obtained
at jejunal biopsy showed nasopharyngeal bacleria only. Urinary
Co"B" excretion was normal at 20·1 G I 100 ml. of the ad-
minislered dose after 24 hours and the serum B" and folate
levels were within normal range. Peroral jejunal biopsy car-
ried out during a phase of marked diarrhoea yielded morpho-
logically normal jejunal mucosa. Disaccharidase determinations
were carried out on a 50 mg. specimen of jejunal mucosa after
the method of Auricchio.' The disaccharidase activity per G
of prolein was lactase 2 units, sucrase 151 units and malIase
598 units (Table I).
TABLE l. DISACCHARIDASE ACTIVITY IN SMALL BOWEL MUCOSA IN
CONTROL SUBJECTS A '0 A PATIENT WITH POST-GASTRECTOMY STEATOR-
RHOEA
LacTase Sucrase MalTase
(unitslG (I/niTsIG (I/niTS IG
AlIlhor prOTein) prOTein) prOTein)
range range range
Sonntag eT aJ! 6-258 24-325 70-1,120
Haemmerli eT aJ" 7-285* 49-325 217-1,120
Sheehy & Anderson' 4-149 21-247 52-816
Barbezat eT aJ.5 64-108 150-389 220-1,325
Present case 2 151 598
*Haemmerli eT aJ" consider 7-20 units as abnormally low activity
in subjects free of gastro-intestinal symptoms.
A glucose-tolerance test was carried out following the oral
administralion of 50 G of glucose and the lest wa3 repeated.
on alternate days, using 50 G of sucrose, malIose and lac-
tose respectively. The tolerance test following malIose showed
the typical post-gastrectomy alimentary hyperglycaemia. The
latter was also apparent, but to a lesser degree, after glucose
and sucrose. These curves contrasted sharply with the flat
tolerance test following lactose (Fig. I).
Fat absorption was measured by means of labelled triolein
and biochemical methods. The stool radioactivity and faecal
fat conlenl were determined on each of the 2 successive 5-day
_I
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DISCUSSION
Clinically, lactose intolerance is characterized by the deve-
lopment of diarrhoea, abdominal cramps and flatulence
after the ingestion of milk. The stools are usually frothy
or watery in appearance, but steatorrhoea has been re-
ported in a number of children and infants with lactose
and other disaccharide intolerance.··· The development of
steatorrhoea in adults with milk intolerance would appear
to be uncommon and only I case of the association could
be found in the literature.
Kern et al." described a patient with mild milk intoler-
ance which became very much more severe following re-
section of the ileum and ascending colon for an internal
hernia. The steatorrhoea which occurred after operation
in their patient could be increased by the administration
of milk or lactose and fat absorption was improved by
the removal of these products from the diet. The clinical
diagnosis of lactose intolerance was supported by the find-
ing of a flat glucose-tolerance curve after the administra-
tion of lactose. The lactase activity in a jejunaI mucosa
biopsy appeared to be low but technical difficulties pre-
cluded an exact quantitative estimation.
Our patient shared many of the features of the case
reported by Kern et al. Clinical steatorrhoea, occurring for
the first time after gastrectomy for a duodenal ulcer, was
subsequently shown to be due to milk intolerance. The flat
glucose-tolerance test after 50 G of oral lactose, the low
jejunal mucosal lactase activity and the clinical and bio-
chemical remission of steatorrhoea when milk products
were eliminated from the diet suggested that the steaterr-
hoea was directly related to the impaired intestinal hand-
ling of lactose, in a bowel compromised to some extent by
the effect of resection or short-circuit.
Steatorrhoea may occur after partial gastrectomy for a
variety of reasons. While an afferent loop component could
not be excluded with certainty in the present case, the fact
that clinical and biochemical steatorrhoea recurred when-
ever milk products were reintroduced pointed strongly to
lactose intolerance being the dominant aetiological factor
in the steatorrhoea. Malabsorption of fat has not been
noted previously in patients with lactose intolerance after
gastrectomy.H."
Most authors agree that the diarrhoea associated with
disaccharide intolerance results from irritant organic acids
produced by bacterial degradation of non-hydrolysed disac-
charide in the large bowel.' It is conceivable that the
presence of bacteria in the small bowel of such patients
may cause similar changes in the jejunum or ileum; the
organic acids may interfere with fat hydrolysis and ab-
sorption and thus lead. to steatorrhoea. In this connection
it is of interest that the operative procedures in the present
case and in that reported by Kern et al. both predispose
to bacterial invasion of the small bowel. Bacterial decom-
position of excess free lactose may therefore have taken
place at a small bowel level in both these patients. The
non-contributory small bowel culture in the present case
does not negate this possibility.
A history of milk intolerance before gastrectomy was
not elicited in the present case and the question whether
the low mucosal lactase activity existed before gastrectomy
or occurred as a result of the operation cannot be
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collections. The daily fat intake during both test periods
ranged from 70 to 120 G. Dairy products were eliminated from
the diet during the first period but given freely in the second.
O................~........-.l.-._----&............_..&..-_--
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Fig. 2. Response of steatorrhoea on a low-lactose diet in patient with
post-gastrecwmy lactose intolerance.
15
RESPONSE OF STEAT~RHOEA ON
LOW LACTOSE mET.
Fig. J. Glucose-tolerance curves after the administration of 50 G of
disaccharide in patient with post-gastrectomy steatorrhoea.
20
The stool radioactivity and faecal fat was 8·0% of the adminis-
tered dose and 3-4 G /day respectively during the first collec-
tion period, and 19·2°~ of the administered dose and 14·4 G /
day respectively during the second period (Fig. 2).
The patient became asymptomatic on a high-protein and
moderate fat and carbohydrate diet with a low lactose con-
tent. There was a progressive increase in weight, the patient
gaining 10 lb. in 3 weeks.
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16 - 55% of subjects free of gastro-intestinal symptoms.,,13
On the other hand, symptomatic lactose intolerance occurs
in a wide variety of disorders including gastro-intestinal
resection, infection, granulomatous conditions, protein
malnutrition and congenital abnormalities." Whether these
conditions inhibit or interfere with intestinal disaccharidase
activity temporarily or merely serve to highlight a pre-
existing low mucosal disaccharidase state has not yet been
clarified. It should be stressed that the intestinal mucosa
in most of these conditions is morphologically normal on
light microscopy, and that a return of low mucosal di-
saccharidase levels to normal values after an apparent cure
of the symptoms has not been recorded to date. These
findings suggest that patients with an inherently low level
of lactase activity respond to a variety of gastro-intestinal
insults by developing symptoms of lactose intolerance. Pro-
longed milk restriction may be necessary in some patients,
and in others the symptoms of lactose intolerance may
remit spontaneously with the successful treatment of the
precipitating disease.
The steady weight gain that occurred in our patient after
the steatorrhoea was contained by a high-protein,
moderate-fat and low-lactose diet, implied that the lactose-
induced steatorihoea following gastrectomy carries with it
all the risks of the more usual causes of post-gastrectomy
steatorrhoea.
SUMMARY
A case of post-gastrectomy steatorrhoea due to lactose in-
tolerance is reported. Low mucosal activity was found on
disaccharidase determinations of a peroral jejunal biopsy
specimen. A clinical and biochemical remission in the
steatorrhoea occurred when dairy products were eliminated
from the diet.
The pathogenesis of the steatorrhoea is consideied and
it is suggested that a variety of factors may convert a pre-
viously occult lactose intolerance to the overt manifesta-
tions of the disease in patients with inherently low mucosal
lactase activity.
We wish to thank Dr. J. G. Burger, Medical Superintendent
of Groote Schuur Hospital, for permission to publish. The
study was supported by the South African Council for Scienti-
fic and Industrial Research, the Hermann Bequest and the
U.S. Public Health Services (Grant AM-03995).
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A STATISTICAL EVALUATION OF THE EFFECTIVENESS OF MEDICAL SHEEPSKINS
FOR THE PREVENTION OF PRESSURE SORES
NICO F. LAUBSCHER, National Research Institute for Mathematical Sciences of the CSIR, Pretoria
The pioneering work of Ewing and his co-workers' on the
prevention of pressure sores by supplying bedridden
patients with medical sheepskins came to our notice* dur-
ing the second part of 1963. Ewing et at. wrote:' 'Since
(Australia's) fortune is closely related to the qualities of
the merino sheep, we felt constrained, for national no less
than for medical reasons, to see whether sheepskins could
indeed prevent bedsores .. .' This particular statement may
equally well be applicable to South Africa. Although gold
is our most important national product, the golden fleece
is not far behind on the rungs of our economic ladder. A
further statement in Ewing's paper urged us to start the
investigation which is reported in this paper: 'We cannot
yet assess the value of the skins in the prevention of pres-
sure sores ... but we do know of the measure of comfort
which they afford to our patients .. .' These words sug-
gested to us that not enough was known about the effective-
ness of medical sheepskins and it was suggested that an
experiment should be started to evaluate on a quantitative
basis the effectiveness of medical sheepskins for the pre-
vention of bedsores.
Although no doubt existed about the comforts which
these skins afforded patients, many factors had to be con-
*Through discussions initiated by officials of the South African
Wool Board.
sidered before decisions could be reached on, for instance,
whether skins should be introduced to hospitals on a
national scale. The economics of such a project are of
prime importance and a wrong decision may be costly. One
had to be convinced, for instance, that not only do medical
sheepskins afford patients the comfort which they were pur-
ported to do (which may of course be partly due to psycho-
logical factors), but that the sheepskins actually do prevent
the formation of bedsores. Also, if a saving in manpower
on nursing staff could be demonstrated it would be most
important. (If it could be proved to be so effective that
attention could be given to patients, say, every 4 hours
instead of 2-hourly, then much will have been said on its
behalf.)
MATERIAL AND METHOD
An investigation was started by scrutinizing the files of each
patient admitted during 1961 to 3 specific wards of the Pretoria
General Hospital. The records of these 3 groups of patients
were examined because it was thought that Ihey were parti-
cularly prone to the development of pressure sores. From this
it appeared that out of about 2,500 patients only 3 developed
pressure sores in hospital whereas about 25 were admitted to
hospital with pressure sores. These figures indicated that it
would be a long and costly affair to conduct a properly con-
trolled experiment in order to study the preventive effect of
medical sheepskins on pressure sores. Moreover it was not
clear whether a pronounced result would be available at com-
